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Abstract

A scaling function φ generates an Appell sequence of polynomials by the generating
function exz/φ̂(iz). The Appell polynomials are eigenfunctions of a linear opera-
tor, and the distributional derivatives of φ are the eigenfunctions of its adjoint
corresponding to the same eigenvalues. They form a biorthogonal system of eigen-
functions. In particular, the Appell polynomials generated by the uniform B-spline
of order N are the classical Bernoulli polynomials of order N, and when suitably
normalized they converge to the Hermite polynomials as N → ∞. This provides a
link between scaling functions and the corresponding biorthogonal systems of eigen-
functions and the classical Gaussian function and the Hermite polynomials. We also
formulate and unify both the operator and its adjoint as a conditional expectation
of functions of two independent random variables and study its action on the related
Appell polynomials.


